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SUBJECT : Apollo Program Nonconformance Reporting and Corrective Action

OFFICE OF PRIME RESPONSIBILITY: Quality and Reliability Assurance (MAR)

REFERENCE :

l. PURPOSE

a. NHB 5300.1A, Apolic Reliability and Quality Assurance Program Plan
b.

Apollo Program Directive No. 6A, Sequence and Flow of Hardware
Development and Key Inspection, Review and Certification Check-
points

. NPD 5330.8, MSF Quality Assurance Audit and Discrepancy

Reporting, 13 October 1967

. NMI 8020.3A, Manned Space Flight Flash Reports
. NMI5310.1, Reporting of NASA Parts and Materials Application

Problems

The purpose of this directive is to establish requirements for reporting and
resolving nonconformances encountered in manufacturing, testing, operating
and modifying Apollo Program flight and ground support equipment, in order
to minimize nonconformance recurrence and td ensure adequate close-out of

- all nonconformances prior to flight. These requirements will be reflected in
the next revision of Reference (a). The term "nonconformance" as used
throughout this directive includes failures and defects as defined in Appendix A.

The specific objectives of this directive are:

A. To establish requirements for a closed loop nonconformance reporting
and corrective action system.

corrective actions to NASA Centers.

. B. To establish minimum requirements for reporting nonconformances and

C. To establish a system for communication of information on nonconformances
throughout the Apollo Program.
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1. PURPOSE (Continued) A

D. To make available summaries of nonconformance and corrective action
status for key management reviews.

E. To provide for issuance of specific instructions, as needed, to implement
requirements of this directive.

~

F. To set requirements for the performance of failure analyses.
Il. SCOPE

This directive provides program standards for achieving uniformity of terms,
practices and criteria to be used throughout the Apollo Program in the generation
of nonconformance data which can be readily combined, compared, and assessed
for potential program impact. It is not intended that these standards be imposed
on existing contractor systems where considerable confusion and expense would
result. In such cases, these standards provide a basis for the development of
NASA translation programs to achieve the desired uniformity.

. 1l. BASIC REQUIREMENTS

A. Nonconformance recording shall commence with engineering release of
design drawings to manufacturing. This recording shall continue through
flight operations.

B. Closed loop systems will be implemented to assure effective monitoring,
information feedback and timely resolution of all reported nonconformances.

C. The NASA activities with hardware responsibilities will issue instructions
which clearly designate the organizations responsible for each action
required for nonconformance closeout. The criteria fo be used for flight
readiness and recurrence conirol close-out of nonconformance are
included in this directive as Appendix B.

D. Each Center Apollo Program Office will make provisions for a system for
storage and rapid retrieval of nonconformance information.

E. Reportable nonconformances as defined in IVD will be assigned criticality
classifications. Definitions of nonconformance criticality categories and
guidelines for their assignment are included in Appendix C.
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Mi. BASIC REQUIREMENTS (Continued)

F. A Failure analysis will be conducted on all criticality 1, 1S, 2A, and 2B
nonconformances when the cause is not obvious without the use of
laboratory or other special analysis techniques. Failure analysis may
also be required for suspected hardware nonconformance or for marginal
operation of the component regardless of criticality category.

G. Nonconformances will be resolved through authorized and documented
corrective action to preclude recurrence in existing and follow-on
hardware. Where a configuration change is required, the engineering
document number implementing the configuration change and the
effectivity shall be included in the corrective action documentation.

H. Nonconformances will be investigated for recurrence. When a non-
conformance does recur, analysis of the previous corrective actions
will be accomplished as a part of nonconformance investigation.

. IV. REPORTING TO NASA CENTERS

A. The contractor or NASA activity identifying a nonconformance will
record each nonconformance and will report nonconformances to the
NASA Center with design responsibility as delineated in B, C, and D
below. If the contractor has design responsibility, he will report
nonconformances as delineated in B, C, and D below fo the cognizant
NASA Center. The NASA activity with design responsibility will assure
closeout of each nonconformance reported. The activity with design
responsibil ity will be responsible for forwarding corrective action
information to the reporting activity.

B. For flight hardware, reporting will be initiated no later than start of
post-manufacturing checkout of a stage or module.

C. For launch related GSE, reporting will be initiated af the launch
facility no later than start of launch site assignment for each vehicle
~ and continue through launch.

D. All hardware failures and those hardware defects which, if not corrected,
would have the potential of significant impact on program schedule,
hardware performance, or safety will be reported as specified in B.and C

. above.
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IV. REPORTING TO NASA CENTERS (Continued)

E. Nonconformance reports will be written within 24 hours of isolatiun of
the nonconformance. If the nonconformance is not isolated fo the
malfunctioning or defective component, it will be isolated to the
lowest ievel system or subsystem that can be determined, within 24 hours
of detection,

F. The operating organization is responsible for ensuring that a copy of the
nonconformance report is received by the cognizant design organizaticn
as soon as possible, but no later than one week after isolation of the
nonconformance.

G. Nonconformance reports and investigation and corrective action reports
will be updated as required to reflect current status.

V. REPORTING - NASA CENTERS TO APO

A. Report Requirements

. To meet the needs of the APO, the Director, Apolio Quality and
Reliability Assurance (code MAR) requires two types of reports:

1. Nonconformance Summary Reports. To meet the requirements of
reference (c), each Center Apollo Program Office shall prepare
and submit a monthly summary of nonconformances by major
flight assemblies (e.g., $-1B, S-IC, S-H, S-IVB, 1U, LM, CM,
SM, and launch related GSE).

2. Flight Readiness Status Reports. Each Center Apollo Program
Office shall prepare and submit rapid response reports of all
open Criticafity 1, 15, 2A, and 2B nonconformances for hardware
at KSC being prepared for launch.

B. Report Contents, Schedules and Respossibilities

1. Specific directions as to report schedules and content will
be provided by the Director, Apollo Quality and Reliability
Assurance (code MAR).

2. Reporting will be the responsibility of the Center having design
cognizance over flight hardware and/or launch related Ground
Support Equipment (GSE).
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VI, REQUIREMENTS FOR EXCHANGE OF NONCONFORMANCE INFORMATION

Dissemination of nonconformance information to management, and exchange
of selected nonconformance experience between activities using similar
hardware is a required element of an effective nonconformance reporting and
corrective action system. To this end, fwo NASA Management Instructions
(NMI's) have been issued to provide the mechanism for the dissemination and
exchange of information.

A. Reference (d) is applicable when "Flash Reports" are submitted and
shall be implemented by appropriate Center instructions.

B. Reference (e) will be followed when reporting nonconformance
occurrences regarding parts and materials. This NMI is applicable
throughout the Apollo Program and shall be implemented by appropriate
Center instructions.
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APPENDIX A

Nonconformance Definitions

The definitions listed below are to be used with this directive when exchanging and
combining information from different sources in the Apollo Program. It is not mandatory
that these definitions replace existing ones already in use provided the existing definitions
are compatible. :

Corrective Action - Action taken to correct all conditions that contribute to, and are
inherent in, a nonconformance {includes flight readiness action and recurrence control
action) .

Defect - A condition of any hardware in which one or more characteristics do not
conform to the specified requirements. (This does not include faiiures.)

Discrepancy - Failure or Defect.
Failure - The inability of a system, subsystem, component, or part to perform its
required function. (Criteria for "Required Function" includes specified limits,

conditions, and duration.)

Failure Analysis - Laboratory analysis of the discrepant hardware to verify the failure
and to determine the cause, mode and mechanism of failure.

Flight Readiness Action on Nonconformance - Action taken to ensure that a
nonconformance has been resolved for mission assigned hardware.

Nonconformance - Failure or Defect.

Nonconformance Investigation = The study of a nonconformance in order to determine
the circumstances that caused it and to arrive at a course of corrective action that
will prevent itsrecurrence. (This may include failure analysis.)

Open Nonconformance - Any nonconformance which has not been resolved by corrective
action.

Recurrence Control Action - The action taken to prevent recurrence of the nonconformance
on existing and follow-on hardware.

Remedial Action - The action taken to restore nonconforming hardware to operational
status.

Unsatisfactory Condition - Failure or Defect.
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APPENDIX B

Criteria for Flight Readiness and Recurrence Control Close-out
of Nenconformances

I FLIGHT READINESS CLOSE-OUT

A. Within the nonconformance reporting and corrective action system,
a nonconformance is closed for flight readiness when assurance is
provided that action has been taken and properly documented to
resolve the nonconformance for the hardware against which it was
reported.

B. When the nonconformance is in criticality category 1, 15, 2A, or 2B,
flight readiness close-out is not complete until the next test prior to launch
that will verify that the hardware operates properly is identified, and:

. 1. Cause of failure is established, and action required as a result of

failure analysis is complete, or
2. Rationale needed to clear the space vehicle for launch is accepted.

C. When the flight readiness action is an approved engineering change with
effectivity on hardware next scheduled for launch, flight readiness action
is "closed by engineering change number (state)". Adequate controls will
be established to assure cross-correlation between the nonconformance
and the engineering change to assure adequate, documented visibility
that all engineering orders have been incorporated and verified,
including retesting if appropriate.

D. Flight readiness ciose-out for the hardware next scheduled for launch shall
include action taken as a result of nonconformances discovered on other
space vehicles and support equipment using hardware of the same
configuration.

Il. RECURRENCE CONTROL CLOSE-OQUT

A. A nonconformance is ¢losed for recurrence control action when assurance is
provided that adequate action has been taken and is properly documented fo
preclude recurrence of the same problem on all existing and follow-on

. hardware. This action will normally consist of changes such as a design
change, procedure change, further employee instruction, or tooling changes.

(3
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ll. RECURRENCE CONTROL CLOSE-QUT (Continued)

B.

NOTE:

Engineering changes are not considered adequate for close-out until
they have been approved by the appropriate configuration controi
board, including establishment of an effectivity date. Other changes
(e.g., procedures or operating manuals) are not adequate for close-out
until they are documented and issued. Also, when subsequent requali-
fication is required, engineering changes are not considered adequate
for close-out until satisfactory completion of qualification tests.

When applicable, a nonconformance report will be annotated "Not a
Nonconformance" in lieu of "closed”. For example, any nonconformance
reported, that after investigation, is determined fo be:

1. A suspected problem that is proven not to be an actual problem.

2. A problem traced to test equipment or operator error that has not
affected the hardware being tested.

3. A problem involving prototype components.
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APPENDIX C

Nonconformance Criticality Categories
for Flight Hardware and Ground Support Equipment

Nonconformances encountered on the Apollo Program shall be classified according
to the potential effect at the most critical period of countdown and/or flight of
the manned mission and shall be coded as follows:

Category

i

15

2A

28

4

Loss of life of crew member(s) (ground or flight)

Applies to Safety and Hazard Monitoring Systems.
When required to function because of failure in

the related primary operating system(s), potential
effect of failure is loss of life of crew member(s).

Immediate mission flight termination or unscheduled
termination at the next planned earth fanding area.
(For AAP - includes loss of primary mission objectives.)

Launch Scrub.

Launch delay. (For AAP - includes loss of secondary
mission objectives.)

None of the above.

The following guidelines shall be used in nonconformance criticality category
assignment:

1.

Criticality determination is not affected by the nature of the checkout where
the current problem was discovered. Criticality is based on the potential
effect at the most critical period of countdown and/or flight of the manned
mission. Criticality applies to the hardware failure mode.

Critical ity categories are aiso applicable when a Failure Mode and Effect
Analysis (FMEA) does not identify the particular hardware or failure mode,
but sound engineering judgment dictates that the problem could fit the
above definitions (i.e., structural or electrical cabling problems involving

critical components.)

PAGE 9 OF]O PAﬂ_ES

MASA FORM 644 (REV. JUL. 68) PREVIOUS EDITIONS ARE OBSCLETE




b PR

- -~

OFFICE OF MANNED SPACE ELIGHT l
) I . PROGRAM DIRECTIVE M-D M 1100.093 JUN 2 5 1968

DATE

3. When a nonconformance is reported against hardware used in
multiple applications, it shall be classified based on the most
critical application.

4. Launch scrub (as distinguished from launch delay) is defined as o
delay long enough to require retanking of propellants and/or
reschedule of the launch to a later date.

—
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. w . '~ UNITED STATES GOVERNMENT
. Distribution paTE: JUN 1 3 1969
FROM Apollo Program Manager, AP
SUBJECT: APD #44 "Apollo Program Nonconformance Reporting and Corrective
Action"

Reference: Briefing Note to Dr. Debus from AP, dated June 13, 1969,
subject as above, with attachment: APD #44A

1. Revised APD #44A has been reviewed by this office, and as
indicated in the attached copy of the reference, does not contain
any new reguirements.

2. It is not felt that there is a need at this time for a revision
of KMI 5310.11/QA, which was issued to implement the basic

Directive.
A0 Frhll fe

'R. 0. Middleton

. Rear Admiral, U.S. Navy

Attachment: a/s

Distribution:
STDL-B

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan




BRIEFING NOTE
JUN 151969

TO: Center Director, CD
FROM: Apollo Program Manager, AP

SUBJECT:  Apollo Prodram Nonconformance Reporting and Corrective
Action, "APD #44A" .

OQur review of this revision to existing APD #44 indicates that the
changes are very minor. There are no new requirements for the
Center that are not presently being implemented through compliance
with KMI 5310.11/QA. -

This APD will be given the usual distribution to primary and
secondary organizations at the Center.

R0 Wbtz

R. 0. Middleton
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E. To provide for issuance of specific instructions, as needed,
to implement requirements of this directive,

F. To set requirements for the performance of failure analyses.
II.  S5COPE

This directive provides program standards for achieving uniformity
of terms, practices and criteria to be used throughout the tpollo
orogram in the generation of nonconformance data which can be
readily combined, compared, and ¢ssessed for potential program
impact. It is not intended that these standards be immediately
imposed on existing contractor systems where considerable expense
would result., However, the change-over to these standard cate-
gories should be accomplished at the earliest feasible point in
contractor programs. In the interim, Centers are responsible for
transizting contractor criticality categories into these standard
categories (where different) in reports to the Director, Apollo
Nuality and Reliability Assurance.

III. BASIC REQUIREMENTS

£. Nonconformance recording shall commence with engineering re-
lease of design drawings to manufacturing., This recording
shall continue through flight operations,

B. Closed loop systems will be implemented to assure effective
monitoring, information feedback and timely resolution of all
reported nonconformances,

C. The NASA =sctivities with hardware responsibilities will issue
instructions which clearly designate the organizations respon-
sible for each action required for nonconformence closeout,
The criterias to be used for flight readiness and recurrence
control closeout of nonconformance asre included in this
directive as Appendix B.

D. Each Center Apollo Program Office will make provisions for a
system for storage and rapid retrieval of nonconformance
information.

E. Reportable nonconformances as defined in IVD will be assigned
criticality classifications. Definitions of nonconformance
criticality categories and guidelines for their assignment are
included in Appendix C.

F. A Failure analysis will be conducted on all criticality 1, 18,
. 24, and 2B nonconformances when the cause is not obvious
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without the use of laboratory or other special analysis
techniques. Failure analysis may also be required for sus-
pected hardware nonconformance or for marginal operation of
the component regardless of criticality category.

G. ‘lonconformances will be resolved through authorized and docu-
mented corrective action to preclude recurrence in existing
and follow-on hardware. Where a configuration change is re-
quired, the engineering document number implementing the
counfiguration change and the effectivity shall be included in
the corrective action documentation.

H. Nonconformances will be investigated for recurrence, When a
nonconformance does recur, analysis of the previous corrective
actions will be accomplished as a part of nonconformance
investigation,

Iv. REPORTING TO NASA CENTERS

4. The contractor of NASA activity identifying a nonconformance
will record each nonconformance and will report nonconformances
to the NASA Center with design responsibility as delineated in
B, ¢, and D below, If the contractor has design responsibility,
he will report nonconformances as delineated in B, C, and D

. below to the cognizant NASA Center. The NASA activity with de-
sign responsibility will assure closeout of each nonconformance
reported, The activity with design responsibility will be
responsible for forwarding corrective action information to
the reporting activity,

B. tor flight hardware, reporting will be initiated no later than
start »f post-manufecturing checkout of a stage or module.

¢. For lausch related GSE, reporting will be initiated at the
launch facility no later than launch site assignment for each
vehicle and continue through launch,

D. All hardware failures and those hardware defects which, if not
corrected, would have the potential of gignificant impact on
program schedule, hardware performance, or safety, will be
reported as specified in B and C above,

%. Nonconformance reports will be written within 24 hours of
isolation of the .. ..onformance. If the nonconformance is not
isolated to the malfuwctioning or defective component, it will
be isolated to the iowest level system or subsystem that can
be determined, within 24 hours of detection,

F. The operating orgenization is responsible for ensuring that a
copy of the nonconformance report is received by the cognizant
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design organization s soon as possible, but not later than
one week after isolstion of the nonconformance,

G. Nonconformance reports and investigation and corrective
action reports will be updated 2s required to reflect cur-

rent status,

V. REPORTING - NASA CENTERS TO APO

A, Report Requirements

To meet the needs of the 720, the Director, fpollo Duality
and Reliability Assurance (code MAR) requires two types of
reporis:

1. Nonconformance Summary Reports. To meet the require-
ments of reference (¢}, each Center fpollo Program
Office shall prepere 2nd submit a monthly summary of
nonconformances by major flight sssemblies (e.gz., 5-1IB,
$-1C, S-II, S-IVB, IU, LM, CM, SM, and launch velated

GSE).

2. Flight Readiness Status Reports., Each Center /pollo
Program Office shall prepare and submit rapid response
reports of a2ll open Criticality 1, 1S, ZA, and 2B non-

conformances for hardware st KSC being prepared for
launch. Closeout actions shall be reported in accord-
ance with the ifppendix B criteria as they occur,

B. Report Contents, Schedules and Responsibilities

1. Specific directions ¢s to report schedules and content
will be provided by the Director, Apollo Quality and
Keliability assurance (code MAR).

2. Reporting will be the responsibility of the Center having
design cognizance over flight hardware and/or launch

related Ground Support Zouipment (GSE).

V1, REQUIREMENTS FOR EXCHANGE OF NONCONFORMANCE INFORMATION

Dissemination of nonconforannce information to management, and
exchange of selected nonconformance experience between activi-
tiee using similar hardware is a required element of an effective
nonconformance reporting and corrective action system. To this
end, two NASA Mcnagement Instructions (NMI's) have been issued
tn provide the mechanism for the dissemination and exchange of
informstion,
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A. Reference (d) is applicable when 'Flash Reports'' are
submitted and shall be implemented by appropriate Center
instructions.

B. Refereme (e) will be followed when reporting nonconfor-
mance occurrences regarding parts and materials, This
NMI is applicable throughout the 2pollo Program and shall
be implemented by appropriate Center instructions.
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. APPENDIX A

Nonconformance Definitions

The definitions listed below are to be used with this directive when
exchanging and combining information from different sources in the Apollo
Program, It is not mandatory that these definitions replace existing
ones already in use provided the existing definitions are compatible,

Corrective Action - Action taken to correct all conditions that contri-
bute to, and are inherent in, a nonconformance (includes flight readi-
ness action and recurrence control action).

Defect - A condition of any hardware in which one or more characteristics
do not conform to the specified requirements., (This does not include
failures).

Discrepancy - Failure or Defect.
Failure - The inability of a system, subsystem, component, or part to

perform its required function. (Criteria for "Required Function" in-
cludes specified limits, conditions, and duration).

Failure Analysis - Laboratory analysis of the discrepant hardware to veri-
. fy the failure and to determine the cause, mode and mechanism of failure.

Flight Readiness Action on Nonconformance - Action taken to ensure that
a nonconformance has been resolved for mission assigned hardware.

Nonconformance - Failure or Defect.

Nonconformance Investigation - The study of 2 nonconformance in order to
determine the circumstances that caused it and to arrive at a course of
corrective action that will prevent its recurrence, (This may include
failure analysis).

Open Nonconformance - Any nonconformance which has not been resolved by
corrective action,

Recurrence Control Action - The action taken to prevent recurrence of the
nonconformance on existing and follow-on hardware.

Remedial Action - The action taken to restore nonconforming hardware to
operational status.

Unsatisfactory Condition - Failure or Defect.
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Criteria for Flight Readiness and Accurrence Control Closeout

1, FLIGHT READINESS CLOSEQUT

APPENDIX B

of Nonconformances

A,

II. RE

Within the nonconformance reporting and corrective action
system, a nonconformance is closed for flight readiness when
assurance is provided that action has been taken and properly
documented to resolve thac nonconformance for the hardware
against which it wvas reportec,

when the nonconformance is in criticality category 1, 18, 24,
or 23, flight readiness closcout is not complete unti] the
next test prior to launch that will verify that the harcware
onerates oroperly is identified, and:

1. Cruse of failure is esteblished, and action required as
a result of failurc snalysis is complete, or

2. i tionale needed to clear the space vehicle for leunch is
cocented,

ihen the flight readincss action is an 2poroved engineering
change with effectivity oo havdware next scheduled for launch,
flight readiness action is "closed by engineering chance

number (state)", Contrals will be esteblished to zssure cross-
correlation between the nonconformance end the engineering
change to assure adequate, documented visibility that =11
enginecer ing orders have been incornorsted and verificd, includ-
ing retesting if aporopricte,

flight readiness closeout for the herdware next scheduled for
launch shall include action taken as 2 result of nonconformances
discovered on other space vehicles ond support equioment using
hardware of the same configuration,

CURRENCE CONTROL CLOSEOUT

A nonconformance is closcd For recurrence control action when
assurance is provided that adequate Action has been taken and

is proverly documented to oreclude recurrence of the szme
problem on all existing and follow-on hardware, This action
i1l normally consist of changes such as 2 design change, pro-
cedure change, further employee instructions, or tooling changes,
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B. Engineering changes are not considered adequate for closeout
until they have been approved by the sppropriate configura-
tion control board, including establishment of effectivity,
Other changes (e.g., procedures or operating manuals) are
not adequate for closeout until they are documented and
issued, Also, when subsequent requalification is required,
engineering changes are not considered adequate for close-
put until satisfactory completion of qualification tests.

NOTE: When applicable, a nonconformance report will be annotated
"Not a Nonconformance' in lieu of "closed". Tor example,
any nonconformance reported, that after investigation, is
determined to be:

1. A suspected problem that is proven not to be an actual
problem

2, A problem traced to test equipment or operator error
that has not affected the hardware being tested,

. 3, A problem involving provotype components,
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APPENDIX C

Nonconformance Criticality Categories for Flight Hardware
and Ground Support Equipment

Nonconformances encountered on the Apolle Program shall be classified
according to the potential effect at the most critical period of
countdown and/or flight of the manned mission and shall be coded as
follows:

Category

1 Loss of life of crew member(s) (ground or flight),

18 Applies to Safety and Hazard Monitoring Systems. Uhen
required to function because of failure in the related
primary operating system(s). potential effect of
failure is loss of life of crew member(s).

24 Immediate mission flight termination or unscheduled
termination at the next planned earth landing area.
(For AAP-includes loss of primary mission objectives).

238 Launch Scrub,

3 Launch delay. (For AAP-includes loss of secondary
mission objectives}).

& None of the above.

The following guidelines shall be used in nonconformance criticality
category assignment:

1. HNonconformance criticality assignments are based on the criti-
cslity of the actual failure mode and not on the overall hard-
were criticality, Criticelity for flight hardware and launch
related GSE is based on the potential effect at the most critical
neriod of countdown and/or flight of the manned mission. Criti-
cality for other GSE, e.g., altitude test chambers and static
firing stends, is based on the potential effect a2t the most
¢riticsl periodof operation for that GSE.

2. Criticality categories are also applicable when a Failure Mode
and Effect Analysis (FMEA) does not identify the particular
hardware or failure mode, but sound engineering judgement dic-
tates that the problem could fit the above definitions (i.e.,

NASA FORM §44 {REV. JUL. 85} PREVIOUS EDITIONS ARE OUBSOLETE
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structural or electrical cabling problems involving critical
components).

3. yhen a nonconformance is reported against hardware used in
multiple applications, it shall be classified based on the
most critical application,

4. Launch scrub (as distinguished from launch delay) is defined
as a delay long enough to require retanking of propellants
and/or reschedule of the launch to a later date,

5. When considerable analysis and expense are required to dis-
criminate between criticality categories, the more critical
category will be assigned,

NASA FORM 644 (REV. JUL. 68) PREVIOUS ERITIONS ARE OBSOLETE NASA-HQ
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